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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 
Listing of Claims : 

1. (Original) A neural network comprising: 

a plurality of synaptic weighting elements organized in a first set and a second set, 
each having a respective programmable conductance, each of the synaptic weighting elements 
having a respective synaptic input connection for receiving an input signal and an output 
connection; 

a neuron stage coupled to the synaptic weighting elements; 

a conductance comparing circuit within the neuron stage, the conductance 
comparing circuit comparing the conductance of the first set of synaptic weighting elements to 
the conductance of the second set of synaptic weighting elements and outputting an indication of 
which set has the higher conductance without determining the conductance values; and 

a latch stage coupled to the neuron stage to digitize the outputted indication. 

2. (Original) The network according to claim 1 wherein the synaptic 
weighting elements include a nonvolatile memory cell having a floating gate and a control gate 
in a programmable conductance. 

3. (Original) The network according to claim 1, further including: 

an exciting conductive input terminal coupled to the conductance comparing 

circuit; 

an inhibiting conductance input terminal coupled to the conductance comparing 

circuit; 

a connection between the first set of the synaptic elements and the exciting 
conductive input terminal; and 
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a connection between the second set of synaptic elements and the inhibiting 
conductive input terminal, the conductance comparing circuit outputting an indication of the results 
of the comparison between the exciting synaptic elements and the inhibiting synaptic elements. 

4. (Original) A neural network comprising: 

a plurality of exciting synaptic elements having a programmable conductance; 

a plurality of inhibiting synaptic elements having a programmable conductance; 

a neuron stage having a first and second conductance input connected to the 
exciting and inhibiting synaptic elements, respectively, the neuron stage including a comparing 
circuit for providing a comparison of the conductance of the inhibiting synaptic elements and the 
exciting synaptic elements and generating an output signal indicative of which conductance is 
greater without determining the value of the conductance of the inhibiting synaptic elements and 
the exciting synaptic elements; and 

a latch stage coupled to the neuron stage to digitize the output signal. 

5. (Original) A neural network comprising: 

a plurality of exciting and inhibiting synaptic weighting elements having a 
respective programmable conductance; 

a neuron stage coupled to the plurality of exciting and inhibiting synaptic 
weighting elements, each of the synaptic weighting elements having an associated exciting or 
inhibiting conductance and an input connection terminal for receiving a respective input signal 
and an output coupled to the neuron stage, the neuron stage further including a conductance 
sensing circuit that generates an output signal indicative of which of the total exciting and 
inhibiting conductances of the plurality of synaptic weighting elements is greater without 
determining the actual value, collectively and individually, of the exciting and inhibiting 
conductances; and 

a latch stage coupled to the neuron stage to digitize the output signal. 
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6. (Original) A neural network comprising: 

a plurality of exciting synaptic weighting elements, each having a respective 
programmable conductance, each of the exciting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output which is the sum of 
the conductances of all the exciting synaptic weighting elements; 

a plurality of inhibiting synaptic weighting elements, each having a respective 
programmable conductance, each of the inhibiting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output terminal having an 
output which is the sum of the conductances of all the inhibiting synaptic weighting elements; 

a neuron stage having an exciting input connected to the output of the plurality of 
exciting synaptic weighting elements and having an inhibiting input connected to the output of 
the plurality of the inhibiting synaptic weighting elements; and 

a conductance comparing stage for comparing the conductance between the sum 
of the exciting synaptic weighting elements and the inhibiting synaptic weighting elements 
without determining the value of the conductances and outputting a signal indicative of which of 
the sums of the respective pluralities of synaptic weighting elements has the greatest 
conductance. 

7. (New) A network comprising: 

a plurality of synaptic weighting elements organized in a first set and a second set, 
each set having a respective programmable conductance, each of the synaptic weighting 
elements having a respective synaptic input connection for receiving an input signal and an 
output connection; 

a conductance comparing circuit coupled to the synaptic weighting elements, the 
conductance comparing circuit comparing the conductance of the first set of synaptic weighting 
elements to the conductance of the second set of synaptic weighting elements and outputting an 
indication of which set has the higher conductance without determining the conductance values; 
and 
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a latch stage coupled to the conductance comparing circuit to digitize the 
outputted indication. 

8. (New) The network according to claim 7 wherein the synaptic weighting 
elements include a nonvolatile memory cell having a floating gate and a control gate in a 
programmable conductance. 

9. (New) The network according to claim 7, further comprising: 

an exciting conductive input terminal coupled to the conductance comparing 

circuit; 

an inhibiting conductance input terminal coupled to the conductance comparing 

circuit; 

a connection between the first set of the synaptic elements and the exciting 
conductive input terminal; and 

a connection between the second set of synaptic elements and the inhibiting 
conductive input terminal, the conductance comparing circuit outputting an indication of the results 
of the comparison between the exciting synaptic elements and the inhibiting synaptic elements. 

10. (New) A network comprising: 

a plurality of exciting synaptic elements having a programmable conductance; 

a plurality of inhibiting synaptic elements having a programmable conductance; 

a neuron stage having a first and second conductance input connected to the 
exciting and inhibiting synaptic elements, respectively, the neuron stage including a comparing 
circuit for providing a comparison of the conductance of the inhibiting synaptic elements and the 
exciting synaptic elements and generating an output signal indicative of which conductance is 
greater without determining the value of the conductance of the inhibiting synaptic elements and 
the exciting synaptic elements; and 

a latch stage coupled to the neuron stage to digitize the output signal. 
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1 1 . (New) A network comprising: 

a plurality of exciting and inhibiting synaptic weighting elements having a 
respective programmable conductance; 

a neuron stage coupled to the plurality of exciting and inhibiting synaptic 
weighting elements, each of the synaptic weighting elements having an associated exciting or 
inhibiting conductance and an input connection terminal for receiving a respective input signal 
and an output coupled to the neuron stage, the neuron stage further including a conductance 
sensing circuit that generates an output signal indicative of which of the total exciting and 
inhibiting conductances of the plurality of synaptic weighting elements is greater without 
determining the actual value, collectively and individually, of the exciting and inhibiting 
conductances; and 

a latch stage coupled to the neuron stage to digitize the output signal. 

12. (New) A network comprising: 

a plurality of exciting synaptic weighting elements, each having a respective 
programmable conductance, each of the exciting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output which is the sum of 
the conductances of all the exciting synaptic weighting elements; 

a plurality of inhibiting synaptic weighting elements, each having a respective 
programmable conductance, each of the inhibiting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output terminal having an 
output which is the sum of the conductances of all the inhibiting synaptic weighting elements; 

a neuron stage having an exciting input connected to the output of the plurality of 
exciting synaptic weighting elements and having an inhibiting input connected to the output of 
the plurality of the inhibiting synaptic weighting elements; and 

a conductance comparing stage for comparing the conductance between the sum 
of the exciting synaptic weighting elements and the inhibiting synaptic weighting elements 
without determining the value of the conductances and outputting a signal indicative of which of 
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the sums of the respective pluralities of synaptic weighting elements has the greatest 
conductance. 

13. (New) An analog circuit, comprising: 

a plurality of synaptic weighting elements organized in a first set and a second set, 
each set having a respective programmable conductance, each of the synaptic weighting 
elements having a respective synaptic input connection for receiving an input signal and an 
output connection; 

a conductance comparing circuit coupled to the plurality of synaptic weighting 
elements, the conductance comparing circuit comparing the conductance of the first set of 
synaptic weighting elements to the conductance of the second set of synaptic weighting elements 
and outputting an indication of which set has the higher conductance without determining the 
conductance values; and 

a latch stage coupled to the conductance comparing circuit to digitize the 
outputted indication. 

14. (New) The analog circuit according to claim 13 wherein the synaptic 
weighting elements include a nonvolatile memory cell having a floating gate and a control gate 
in a programmable conductance. 

15. (New) The analog circuit according to claim 13, further comprising: 
an exciting conductive input terminal coupled to the conductance comparing 

circuit; 

an inhibiting conductance input terminal coupled to the conductance comparing 

circuit; 

a connection between the first set of the synaptic elements and the exciting 
conductive input terminal; and 
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a connection between the second set of synaptic elements and the inhibiting 
conductive input terminal, the conductance comparing circuit outputting an indication of the results 
of the comparison between the exciting synaptic elements and the inhibiting synaptic elements. 

16. (New) An analog circuit, comprising: 

a plurality of exciting synaptic elements having a programmable conductance; 

a plurality of inhibiting synaptic elements having a programmable conductance; 

a neuron stage having a first and second conductance input connected to the 
exciting and inhibiting synaptic elements, respectively, the neuron stage including a comparing 
circuit for providing a comparison of the conductance of the inhibiting synaptic elements and the 
exciting synaptic elements and generating an output signal indicative of which conductance is 
greater without determining the value of the conductance of the inhibiting synaptic elements and 
the exciting synaptic elements; and 

a latch stage coupled to the neuron stage to digitize the output signal. 

17. (New) An analog circuit, comprising: 

a plurality of exciting and inhibiting synaptic weighting elements having a 
respective programmable conductance; 

a conducting sensing circuit coupled to the plurality of exciting and inhibiting 
synaptic weighting elements, each of the synaptic weighting elements having an associated 
exciting or inhibiting conductance and an input connection terminal for receiving a respective 
input signal and an output coupled to the conducting sensing circuit, the conductance sensing 
circuit configured to generate an output signal indicative of which of the total exciting and 
inhibiting conductances of the plurality of synaptic weighting elements is greater without 
determining the actual value, collectively and individually, of the exciting and inhibiting 
conductances; and 

a latch stage coupled to the conducting sensing circuit to digitize the output 

signal. 

8 



Application No. 10/631,323 

Reply to Office Action dated March 24, 2009 



18. (New) An analog circuit, comprising: 

a plurality of exciting synaptic weighting elements, each having a respective 
programmable conductance, each of the exciting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output which is the sum of 
the conductances of all the exciting synaptic weighting elements; 

a plurality of inhibiting synaptic weighting elements, each having a respective 
programmable conductance, each of the inhibiting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output terminal having an 
output which is the sum of the conductances of all the inhibiting synaptic weighting elements; 

a neuron stage having an exciting input connected to the output of the plurality of 
exciting synaptic weighting elements and having an inhibiting input connected to the output of 
the plurality of the inhibiting synaptic weighting elements; and 

a conductance comparing stage for comparing the conductance between the sum 
of the exciting synaptic weighting elements and the inhibiting synaptic weighting elements 
without determining the value of the conductances and outputting a signal indicative of which of 
the sums of the respective pluralities of synaptic weighting elements has the greatest 
conductance. 

19. (New) A system, comprising: 

a plurality of synaptic weighting elements organized in a first set and a second set, 
each set having a respective programmable conductance, each of the synaptic weighting 
elements having a respective synaptic input connection for receiving an input signal and an 
output connection; 

a neuron stage coupled to the synaptic weighting elements; 

a conductance comparing circuit within the neuron stage, the conductance 
comparing circuit comparing the conductance of the first set of synaptic weighting elements to 
the conductance of the second set of synaptic weighting elements and outputting an indication of 
which set has the higher conductance without determining the conductance values; and 

a latch stage coupled to the neuron stage to digitize the outputted indication. 
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20. (New) The system according to claim 19 wherein the synaptic weighting 
elements include a nonvolatile memory cell having a floating gate and a control gate in a 
programmable conductance. 

21. (New) The system according to claim 19, further comprising: 

an exciting conductive input terminal coupled to the conductance comparing 

circuit; 

an inhibiting conductance input terminal coupled to the conductance comparing 

circuit; 

a connection between the first set of the synaptic elements and the exciting 
conductive input terminal; and 

a connection between the second set of synaptic elements and the inhibiting 
conductive input terminal, the conductance comparing circuit outputting an indication of the results 
of the comparison between the exciting synaptic elements and the inhibiting synaptic elements. 

22. (New) A system comprising: 

a plurality of exciting synaptic elements having a programmable conductance; 

a plurality of inhibiting synaptic elements having a programmable conductance; 

a neuron stage having a first and second conductance input connected to the 
exciting and inhibiting synaptic elements, respectively, the neuron stage including a comparing 
circuit for providing a comparison of the conductance of the inhibiting synaptic elements and the 
exciting synaptic elements and generating an output signal indicative of which conductance is 
greater without determining the value of the conductance of the inhibiting synaptic elements and 
the exciting synaptic elements; and 

a latch stage coupled to the neuron stage to digitize the output signal. 

23. (New) A system comprising: 

a plurality of exciting and inhibiting synaptic weighting elements having a 
respective programmable conductance; 
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a conducting sensing circuit coupled to the plurality of exciting and inhibiting 
synaptic weighting elements, each of the synaptic weighting elements having an associated 
exciting or inhibiting conductance and an input connection terminal for receiving a respective 
input signal and an output coupled to the conducting sensing circuit, the conductance sensing 
circuit configured to generate an output signal indicative of which of the total exciting and 
inhibiting conductances of the plurality of synaptic weighting elements is greater without 
determining the actual value, collectively and individually, of the exciting and inhibiting 
conductances; and 

a latch stage coupled to the conducting sensing circuit to digitize the output 

signal. 

24. (New) A system comprising: 

a plurality of exciting synaptic weighting elements, each having a respective 
programmable conductance, each of the exciting synaptic weighting elements having output 
terminals which arc connected in common to each other to provide an output which is the sum of 
the conductances of all the exciting synaptic weighting elements; 

a plurality of inhibiting synaptic weighting elements, each having a respective 
programmable conductance, each of the inhibiting synaptic weighting elements having output 
terminals which are connected in common to each other to provide an output terminal having an 
output which is the sum of the conductances of all the inhibiting synaptic weighting elements; 

a neuron stage having an exciting input connected to the output of the plurality of 
exciting synaptic weighting elements and having an inhibiting input connected to the output of 
the plurality of the inhibiting synaptic weighting elements; and 

a conductance comparing stage for comparing the conductance between the sum 
of the exciting synaptic weighting elements and the inhibiting synaptic weighting elements 
without determining the value of the conductances and outputting a signal indicative of which of 
the sums of the respective pluralities of synaptic weighting elements has the greatest 
conductance. 
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